Direct modulation of Aplysia S-K+ channels by a 12-lipoxygenase metabolite of arachidonic acid.
Lipoxygenase metabolites of arachidonic acid have recently been shown to modulate the activity of ion channels in nerve and muscle cells. The mechanism of action of these metabolites is, however, unknown. In sensory neurons of Aplysia, the S-K- channel is under the dual modulatory control of 5-hydroxytryptamine (5-HT), which decreases the number of active S channels through cyclic AMP-dependent phosphorylation, and the neuropeptide FMRFamide, which increases the probability of S-channel opening through the 12-lipoxygenase metabolite 12-hydroperoxyeicosatetraenoic acid (12-HPETE). Here we report that the increase in the probability of S-channel opening with FMRFamide is mimicked by application of 12-HPETE to cell-free membrane patches that lack ATP and GTP. Thus, 12-HPETE can act directly to modulate S-channel activity, independently of protein phosphorylation or dephosphorylation, G-protein activation or cyclic nucleotides.